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Conversion Efficiency of Floating Pendulum Wave Energy Converter in Regular Waves 
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A model test with a power take-off system composed of pulleys, belts and a generator is made and tank tests are 
carried out in regular waves to evaluate performance of a floating pendulum wave energy converter (FPWEC) proposed 
by Watabe. A primary conversion efficiency, secondary conversion efficiency and generating efficiency of this device 
are obtained from a free oscillation tests. Also, 2D numerical code using a boundary element method based on velocity 
potential theory to estimate the primary conversion efficiency of this device is developed. The result of the code is 
validated by comparing with the experimental results. 
Key Words : Wave Erengy Converter, Pendulum, Primary Conversion Efficiency 
1. ⥴   ゝ 
ᅛᐃᆺ᣺ࡾᏊᘧἼຊⓎ㟁⿦⨨ࡣྍື≀యᆺⓎ㟁⿦⨨ࡢ୍✀࡛࠶ࡿ㸬Ώ㒊ࡽ 1) ࡣࡇࡢ⿦⨨ࡀ㧗࠸࢚ࢿࣝࢠ࣮ኚ᥮
ຠ⋡ࢆᣢࡘࡇ࡜㸪ᘓ⠏㈝ࡢ⣙ 70%ࡣࢣ࣮ࢯࣥࡢᘓ㐀㈝࡛࠶ࡿࡇ࡜ࢆ♧ࡋࡓ㸬ࡉࡽ࡟ࡼࡾపᘓ㐀㈝࡛㸪࠿ࡘ࢚ࢿࣝ
ࢠ࣮ࡢ኱ࡁ࠸኱Ἴ㧗࣭㛗࿘ᮇࡢἼ࡟ᑐᛂ࡛ࡁࡿᾋయᆺ᣺ࡾᏊᘧἼຊⓎ㟁⿦⨨㸦Floating Pendulum Wave Energy 
Converter : FPWEC㸧ࢆᥦ᱌ࡋࡓ㸬Ώ㒊ࡽ 2) ࡣᮏ⿦⨨ࡢ Power Take Off 㸦PTO㸧ࢩࢫࢸ࣒࡟࣮ࣟࢱ࣮࣮࣏ࣜ࣋ࣥࣥ
ࣉࢆ᥇⏝ࡋࡓ㸬ࡲࡓつ๎Ἴ୰࡟࠾ࡅࡿᮏ⿦⨨ࡢ୍ḟኚ᥮ຠ⋡ࢆ஧ḟඖỈᵴᐇ㦂࡛ィ ࡋࡓ㸬Toyotaࡽ 3) ࡣྠᵝࡢ
ᾋయᆺ᣺ࡾᏊᘧⓎ㟁⿦⨨ࡢつ๎Ἴ୰࡟࠾ࡅࡿⓎ㟁ຠ⋡ࢆ஧ḟඖỈᵴᐇ㦂࡟ࡼࡾィ ࡋࡓ㸬ࡇࡢᐇ㦂ᶍᆺ࡛ࡣ᣺ࡾ
Ꮚࡢᅇ㌿㐠ືࢆࣉ࣮࣮ࣜ࠾ࡼࡧ࣋ࣝࢺࢆ⏝࠸࡚ቑ㏿ࡋⓎ㟁ࡋࡓ㸬Parkࡽ 4) ࡣ᣺ࡾᏊᅇ㌿㒊࡟࣮ࣔࢱ࣮࠾ࡼࡧィ 
ࢭࣥࢧࢆ⏝࠸࡚ FPWECࡢ୍ḟኚ᥮ຠ⋡ࢆィ ࡋࡓ㸬Namࡽ 5),6) ࡣ㧗ḟቃ⏺せ⣲ἲࢆ⏝࠸࡚つ๎Ἴ࣭୙つ๎Ἴ୰
࡟࠾ࡅࡿᮏ⿦⨨ࡢ 3D 㐠ືࢆィ⟬ࡋ㸪Ỉᵴᐇ㦂⤖ᯝ࡜ẚ㍑ࢆ⾜ࡗࡓ㸬ࡋ࠿ࡋ㸪ィ⟬࡟ࡼࡿ୍ḟኚ᥮ຠ⋡࡜ᐇ㦂⤖
ᯝࡣẚ㍑ࡉࢀ࡚࠸࡞࠸㸬 
ᮏ◊✲࡛ࡣ㸪ࣉ࣮࣮ࣜ㸪࣋ࣝࢺ㸪Ⓨ㟁ᶵ࠿ࡽ࡞ࡿ PTOࢩࢫࢸ࣒ࢆࡶࡘ FPWECᶍᆺࢆ⏝࠸࡚㸪つ๎Ἴ୰࡟࠾ࡅ
ࡿᮏ⿦⨨ࡢⓎ㟁ຠ⋡ࢆィ ࡍࡿࡓࡵ࡟஧ḟඖỈᵴᐇ㦂ࢆᐇ᪋ࡋࡓ㸬ḟ࡟✵Ẽ୰࡟࠾࠸࡚᣺ࡾᏊࡢ⮬⏤᣺ືᐇ㦂࡟
ࡼࡾ஧ḟኚ᥮ຠ⋡ࢆ⟬ฟࡋ㸪ᮏ⿦⨨ࡢ୍ḟኚ᥮ຠ⋡ࢆᚓࡓ㸬ࡉࡽ࡟㸪㏿ᗘ࣏ࢸࣥࢩࣕࣝㄽ࡟ᇶ࡙ࡁ஧ḟඖቃ⏺せ
⣲ἲࣉࣟࢢ࣒ࣛࢆ㛤Ⓨࡋ㸪ᮏ⿦⨨ࡢ୍ḟኚ᥮ຠ⋡ࢆ⟬ฟࡋࡓ㸬ィ⟬࡟ࡼࡿ୍ḟኚ᥮ຠ⋡࡜Ỉᵴᐇ㦂⤖ᯝ࡜ẚ㍑ࡋ㸪
ᮏィ⟬ࣉࣟࢢ࣒ࣛࡢ᭷ຠᛶࢆ♧ࡋࡓ㸬 
  
 
* ཎ✏ཷ௜ 2013ᖺ 8᭶ 11᪥ 
*1 బ㈡኱Ꮫᾏὒ࢚ࢿࣝࢠ࣮◊✲ࢭࣥࢱ࣮㸦ࠛ840-8502 బ㈡ᕷᮏᗉ 1㸧 
*2 ᨾே㸦బ㈡኱Ꮫᾏὒ࢚ࢿࣝࢠ࣮◊✲ࢭࣥࢱ࣮㸧 
E-mail: imai@ioes.saga-u.ac.jp 
規則波中における浮体型振り子発電装置の
エネルギー変換性能に関する研究
ＯＴＥＣ
Vol. 18 (2013)，69～76
70 今井康貴 , 永田修一 , 豊田和隆 , 村上天元 , 瀬戸口俊明

2. ᐇ㦂ᶍᆺ࡜ᐇ㦂᪉ἲ 
௒ᅇᐇ㦂࡟౑⏝ࡋࡓ 2✀㢮ࡢᶍᆺࢆ Fig.1㸪Fig.2࡟♧ࡍ㸬Fig.1ࡣ๓ᖺᗘࡲ࡛౑⏝ࡋ࡚࠸ࡓᶍᆺ࡛࠶ࡾ㸪௨㝆㸪
ᪧᆺᶍᆺ࡜グ㏙ࡍࡿ㸬Fig.2ࡣ᪂ࡓ࡟〇సࡋࡓᶍᆺ࡛࠶ࡾ㸪᪂ᆺᶍᆺ࡜グ㏙ࡍࡿ㸬᪂ᆺᶍᆺ࡛ࡣᾋయࢆ✚ᴟⓗ࡟ື
ᦂࡉࡏ㸪ᾋయ࡜᣺ࡾᏊࡢ┦ᑐ㐠ືࢆᪧᆺࡼࡾ኱ࡁࡃࡋ࡚Ⓨ㟁ຠ⋡ࢆ㧗ࡵࡿࢥࣥࢭࣉࢺ࡛タィࡋࡓ㸬ࡇࢀࡽࡢᶍᆺ
ࢆ Fig.3ࡢࡼ࠺࡟஧ḟඖỈᵴ࡟㓄⨨ࡋ㸪つ๎Ἴ୰Ⓨ㟁ᐇ㦂ࢆ⾜ࡗࡓ㸬 


Fig 1  Old Model Fig 2  New Model 


Fig 3  Experimental arrangement Fig 4  Power Take Off system 

Fig.4࡟ᶍᆺ࡟ᦚ㍕ࡋࡓ PTOࢩࢫࢸ࣒ࢆ♧ࡍ㸬6ࡘࡢࣉ࣮࣮ࣜ࠾ࡼࡧ 3ᮏࡢ࣋ࣝࢺ࡟ࡼࡗ࡚᣺ࡾᏊ㍈ࡢᅇ㌿㏿ᗘ
ࢆ 28.8 ಸ࡟ቑ㏿ࡋ㸪SKY 㟁Ꮚ♫〇 HR125 Ⓨ㟁ᶵࢆ㥑ືࡍࡿ㸬஺ὶ୕┦ࡢⓎ㟁ᶵฟຊࢆᩚὶჾ㸦Shindengen 
S10VTA60㸧࡟ࡼࡗ࡚┤ὶ࡟ኚ᥮ࡋ㸪᢬ᢠ Rࡢ୧➃㸦Fig㸬4ࡢ A㸫B㛫㸧ࡢ㟁ᅽ Vࢆィ ࡋࡓ㸬Ⓨ㟁ฟຊ outP ࡣḟ
ᘧࡼࡾồࡵࡓ㸬 
 2 /outP V R  (1) 
᭱⤊ⓗ࡟Ⓨ㟁ฟຊࡣࢭ࣓ࣥࢺ᢬ᢠ࡛⇕࡜ࡋ࡚ᾘ㈝ࡋࡓ㸬 

3. ᐇ㦂⤖ᯝ 
ࡲࡎ㸪ᾋయᆺ᣺ࡾᏊᘧἼຊⓎ㟁⿦⨨ࡢ୍ḟኚ᥮ຠ⋡ࢆィ⟬࡛ồࡵࡿ㝿࡟Ⓨ㟁ࣘࢽࢵࢺࡢῶ⾶ಀᩘࡀᚲせ࡟࡞ࡿ㸬
ࡑࡇ࡛✵Ẽ୰࡟࠾࠸࡚つᐃࡢ㔜ࡾࢆᦚ㍕ࡋ࡚⮬⏤᣺ືࢆࡉࡏ㸪ῶ⾶ಀᩘࢆィ ࡋࡓ㸬Fig.5࡟ᐇ㦂ᶵჾ㓄⨨ࢆ♧ࡍ㸬
እ㒊᢬ᢠ Rࡣ 15, 100, 500Ȑ࡜ࡋࡓ㸬ᐇ㦂࡟ࡼࡗ࡚ᚓࡽࢀࡓⓎ㟁ࣘࢽࢵࢺࡢῶ⾶ಀᩘࢆ Fig.6 ࡟♧ࡍ㸬ᅗࡢᶓ㍈ࡣ
Ỉᐊ㛗 L࡟ᑐࡍࡿἼ㛗Ȣ㸪⦪㍈ࡣῶ⾶ಀᩘࢆ♧ࡍ㸬᣺ࡾᏊࡢ௙஦ࡣῶ⾶ಀᩘ pc ࠾ࡼࡧᅇ㌿ゅ\ ࢆ⏝࠸࡚ḟᘧ࡛⾲
ࡉࢀࡿ㸬 
 
2 / 2 /2 2 2
0 0
( ) ( ) ( )   [J]i tp p pc t dt c i e t dt c
S V S V V\ V S V <  <³ ³  (2) 
 
  
71規則波中における浮体型振り子発電装置の
エネルギー変換性能に関する研究
 
 
 
Fig.5 Damping test Fig.6 Damping Coefficient 
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